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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re the Application of 

Yoshino Kogyosho Co., LTD.; Akiho OTA; Masato 
SUZUKI; Minora ABE 

Application No.: New PCT-U.S. National Stage of 
PCT/JPOO/03059 

Filed: December 27, 2000 Docket No.: 108259 

For: LAMINATED PLASTIC MOLDED BODY 

PRELIMINARY AMENDMENT 

Director of the U.S. Patent and Trademark Office 
Washington, D. C. 20231 

Sir: 

Prior to initial examination, please amend the above-identified application as follows: 
IN THE CLAIMS : 

Please amend claims 3-5 as follows: 

Claim 3, line 1, change "Claim 1 or 2" to -Claim I-. 

Claim 4, hnes 1 and 2, change "any one of Claims 1 to 3" to -Claim 1-. 

Claim 5, lines 1 and 2, change "any one of Claims 1 to 4" to -Claim 1-. 

Please add new claims 6-11 as follows: 

-6. A laminated plastic molded body according to Claim 2, wherein said 
laminated plastic molded body is a plastic container comprising a hollow biaxial drawing 
blow molded body.~ 

-7. A laminated plastic molded body according to Claim 2, wherein said plastic 
molded body is a plastic container comprising a hollow blow molded body.- 
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-8. A laminated plastic molded body according to Claim 3, wherein said plastic 
molded body is a plastic container comprising a hollow blow molded body.~ 

~9. A laminated plastic molded body according to Claim 2, wherein said plastic 
molded body is a cylindrical body constituting a trunk portion of a tube container.- 

~10. A laminated plastic molded body according to Claim 3, wherein said plastic 
molded body is a cylindrical body constituting a trunk portion of a tube container,-- 

-11. A laminated plastic molded body according to Claim 4, wherein said plastic 
molded body is a cylindrical body constituting a trunk portion of a tube container.— 



Claims 1-1 1 are pending. Claims 3-5 are amended to eliminate multiple dependencies 
and claims 6-1 1 are added to compensate for the subject matter deleted from claims 3-5. 
Prompt and favorable consideration on the merits is respectfully requested. 
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Joel S. Armstrong 
Registration No. 36,430 



JAO:JSA/kaf 



Date: December 27, 2000 



DEPOSIT ACCOUNT USE 



OLIFF & BERRIDGE, PLC 

P»0. Box 19928 
Alexandria, Virginia 22320 
Telephone: (703) 836-6400 
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DESCRIPTION 

LAMINATED PLASTIC MOLDED BODY 

TECHNICAL FIELD 
This invention relates to laminated plastic molded bodies such as 
cylindrical bodies constituting trunk portions of bottle shaped plastic 
containers or tube containers. 

BACKGROUND ART 

Various kinds of plastic containers have been on the market as a 
container for, for example, foods, drinks, cosmetics, chemicals or the like, 
since they have a light weight, a less danger of breakage, a low cost and the 
like. For example, plastic containers made of polyolefin resins such as 
polypropylene, etc. have been used as a container for general purpose having 
barrier properties against humidity. Also, plastic containers made of 
poly(ethylene terephthalate) resins have excellent transparency and oxygen 
barrier properties, and have been used as a container for various kinds of 
beverages having beautiful appearance similar to glass bottles. 

Moreover, as transparent containers having barrier properties to 
humidity, stretch blow molded containers using polyolefin resin containing a 
cyclic olefin component have been proposed (JP-A-7-80919). 

DISCLOSURE OF THE INVENTION 
However, plastic containers using polyolefin resins such as 
polypropylene and the Hke as mentioned above are insufficient in transparency. 
Also, plastic containers using poly(ethylene terephthalate) resin are insufficient 
in barrier properties against humidity. 
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Moreover, tlie above-mentioned stretch blow molded containers 
using polyolefin resin containing a cyclic olefin component are poor in stress 
characteristics, and poor in resistance against vegetable type or mineral type 
oils or greases. Particularly when residual stress remained in the containers 
themselves, adhesion of oils at fingers, etc. to the containers may cause crazing 
or cracking. Also, since a cost of the polyolefin resin containing a cyclic 
olefin component, which is a starting material for molding, is about ten times 
that of the poly(ethylene terephthalate) resin, the resin can not be used to make 
general purpose plastic molded bodies from the viewpoint of its cost. 

Thus, a transparent container which is a container for containing, for 
example, chemicals or cosmetics, etc., which contains a component a function 
of which is lowered by hygroscopicity, and has excellent characteristics 
including resistance to vegetable type or mineral type oils or greases cannot be 
prepared by using the above-mentioned polyolefin type resin such as 
polypropylene, etc. or the polyethylene terephthalate resin, or a polyolefin 
resin having a cyclic olefin component. 

Accordingly, an object of the present invention is to provide a 
laminated plastic molded body for general purpose, which is suitable for 
making a container for containing chemicals or cosmetics, etc., particularly 
containing a component an action of which is decreased by absorbing humidity, 
i.e., which is a laminated plastic molded body having an extremely high degree 
of barrier properties against humidity and excellent transparency and oxygen 
barrier properties, and also having excellent properties in resistance to 
vegetable type or mineral type oils or greases. 

The above-mentioned problems can be solved by the laminated 
plastic molded body of the present invention comprising the constitution as 
mentioned below. 

That is, the present invention relates to a three-layered or five- 
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layered multi-layer laminated plastic molded body in which a resin layer A and 
a resin layer B are laminated alternately, and the resin layer A is a 
poly(etliylene terephthalate) resin layer, and the resin layer B interposed 
between said resin layers A is a polyolefin resin layer having a cychc olefin 
component. 

Also, in the three-layered or five-layered multi-layer laminated 
plastic body in which a resin layer A and a resin layer B are alternately 
laminated of the present invention having the above-mentioned constitution, it 
is preferred that the total weight of the poly(ethylene terephthalate) resin 
constituting the resin layer A is 95 to 55% by weight and the total weight of the 
polyolefin resin layer having the cyclic olefin component constituting the resin 
layer B is 5 to 45% by weight. 

In the laminated plastic molded body of the present invention, by 
making tlie total weight of the poly(ethylene terephthalate) resin layer 
constituting the resin layer A 95 to 55% by weight, and the total weight of the 
polyolefin resin layer having the cychc olefin component constituting the resin 
layer B 5 to 45% by weight, a laminated plastic molded body in which a cost 
of the raw resins for molding does not become so expensive, and degrees of 
lowering in transparency or oxygen barrier properties are a little as compared 
with the plastic made of a poly(ethylene terephthalate) resin, and it has an 
extremely high barrier properties against humidity can be prepared. 

The laminated plastic molded body of the present invention 
according to the above constitution is preferably a plastic container comprising 
a hollow biaxial drawing blow molded body, or a plastic container comprising 
a hollow blow molded body. 

Also, the laminated plastic molded body of the present invention 
having the above-mentioned constitution is preferably a cylindrical body 
constituting a trunk portion of a tube container. 



00814 (PCT/JPOO/03059) 



As the poly(ethylene terephthalate) resin to be used for forming the 
resin layer A constituting inside and outside surface layers of the laminated 
plastic molded body of the present invention, preferably used is a polyester 
resin in which 80 mol% or more, preferably 90 mol% or more of the 
dicarboxylic acid component constituting the polymer is terephthalic acid, and 
80 mol% or more, preferably 90 mol% or more of the dialcohol component is 
ethylene glycol unit. 

The polyolefin resin having a cyclic olefin component to be used for 
formation of the resin layer B interposed between the resin layers A is, for 
example, an addition polymer of a cyclic olefin and an a-olefin, or a 
hydrogenated product of a ring-opened polymer of the cyclic olefin (for 
example, available from Nippon Zeon Co., Ltd.: Zeonex (registered trademark), 
available from JSR: Arton (registered trademark)), etc. As an addition 
polymer of the cyclic olefin and the a-olefin, a polymer containing the cyclic 
olefin component with a ratio of 5 to 60 mol% or so is suitable. 

As the cyclic olefin, there may be preferably mentioned, for 
example, norbomene; bicyclo[2.2.1]hept-2-ene), ethyUdenenorbornene; 
ethylidenebicyclo[2.2. 1 ]hept-2-ene, 6-methylbicyclo[2.2. 1 ]hept-2-ene, 5,6- 
dimethylbicyclo[2.2. 1 ]hept-2-ene, 1 -methylbicyclo[2.2. 1 ]hept-2-ene, 6- 
ethylbicyclo[2.2.1]hept-2-ene, 6-butylbicyclo[2.2.11hept-2-ene, 6- 
isobutylbicyclo[2.2. l]hept-2-ene, 7-methylbicyclo[2.2. l]hept-2-ene, 
tetracyclo[4.4.0.1^'^l'^'^^]-3-dodecene, 8-ethyltetracyclo[4.4,0.1^'^r'^^]-3- 
dodecene, 8-propyltetracyclo[4.4.0.1^'^l'^'^^l-3-dodecene, 8- 
hexyltetracyclo[4.4.0.1^^1^'^^]-3-dodecene, 8-stearyltetracyclo[4.4.0.1^'^f '^^]- 
3-dodecene, 8,9-dimethyltetracyclo[4.4.0.1^'^l^'^^]-3-dodecene, 8-methyl-9- 
ethyltetracyclo[4.4.0. 1^^^ l^'^°]-3-dodecene, 8-chlorotetracyclo[4,4.0. 1^*^ 1^'^*^] - 
3-dodecene, 8-bromotetracyclo[4.4.0.1^'^.l^'^^]-3-dodecene, 8- 
fluorotetracyclo[4.4.0. 1 1 ^'^^] -3-dodecene, 8,9- 
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dichlorotetracyclo[4.4.0. 1 ^'^ l'''^°]-3-dodecene, 8- 
cyclohexyltetracyclo[4.4.0.1^'^. l'^'^°]-3-dodecene, 8- 
isobutyltetracyclo[4.4.0.1^'^.l^'^"]-3-dodecene, 8- 
butyltetracyclo[4.4.0.1^'^l'''^°]-3-dodecene, 8- 
ethylidenetetracyclo [4.4.0 . 1 ^'^ 1 ^'^ °] -3-dodecene, 8-ethylidene-9- 
methyltetracyclo[4.4.0.1^'^ l^''^]-3-dodecene, 8-ethylidene-9- 
etliyltetracyclo[4.4.0. 1 1^'^*^ -3-dodecene, 8-ethylidene-9- 
isopropyltetracyc]o[4.4.0. 1^'^. l''^^]-3-dodecene, 8-ethylidene-9- 
butyltetracyclo[4.4.0. 1 ^'^ 1^'^°] -3-dodecene, 8-n- 
propylidenetetracyclo[4.4.0.1^'^.l^'''^]-3-dodecene, 8-n-propylidene-9- 
methyltetracyclo[4.4.0. 1^'^ l^''*']-3-dodecene, 8-n-propylidene-9- 
ethyltetracyclo[4.4.0.1^'^.l'''°]-3-dodecene, 8-n-propylidene-9- 
isopropyltetracyclo[4.4.0.1^'^.l^'^*']-3-dodecene, 8-n-propylidene-9- 
butyltetracyclo[4.4.0.1^'^.l^''°]3-dodecene, 8- 

isopropylidenetetracyclo[4.4.0. 1^'^. l^''*'] -3-dodecene, 8-isopropylidene-9- 
methyltetracyclo[4.4.0.1^'^.l^''"]-3-dodecene, 8-isopropylidene-9- 
ethyltetracyclo[4.4.0.1^-^.l''^°]-3-dodecene, 8-isopropylidene-9- 
isopropyltetracyclo[4.4.0.1^'^.l'''*']-3-dodecene, 8-isopropylidene-9- 
butyltetracy clo[4.4.0. 1 ^'^ 1 '"'^ 3 -dodecene, 5, 1 0- 
dimethyltetracyclo[4.4.0.1^'^l''^°]-3-dodecene, 2,10- 
dimethyltetracyclo[4.4.0.1^-^l''-^'^]-3-dodecene, 11,12- 
dimethyltetracyclo[4.4.0.1^-^l'''^°]-3-dodecene, 2,7,9- 
trimethyltetracyclo[4.4.0. l^-l r-'^ -3-dodecene, 9-ethyl-2,7- 
dimethyltetracyclo[4.4.0.1^'^l'''^°]-3-dodecene, 9-isobutyl-2,7- 
dimethyltetracyclo[4.4.0.1^'^ l^'^°]-3-dodecene, 9, 1 1 ,12- 
trimethyltetracycIo[4.4.0.1^-^l^'^^]-3-dodecene, 9-ethyl-l l,12- 
dimethyltetracyclo[4.4.0.1^•^. l^'^*']-3-dodecene, 9-isobutyl-l l,12- 
dimethyltetracyclo[4.4.0.1^•^l^''^-3-dodecene, 5,8,9,10- 
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tetramethyltetracyclo[4.4.0.1^'^l'''^^-3-dodecene, 
hexacyclo[6.6.1.1^'^l'°''l0^''.0^''^]-4-heptadecene, 12- 
methylhexacyclo[6.6.1.1^'^l'^'^l0^''.0^-^*]-4-heptadecene, 12- 
ethylhexacyclo[6.6.1.l'-^.l'"''l02'''.0'''^]-4-heptadecene, 12- 
isobutylhexacycIo[6.6. 1 . 1 1 ^^'^\0^'\Q^'^'^] -4-heptadecene, 1 ,6, 1 0-trimethyl- 
12-isobutylhexacyclo[6.6. 1 . 1^'^ 1 I O^'^O^''^] -4-heptadecene, 
octacyclo[8.8.0.l2-^l^'ll^''^ll^3-'^0''«.0''-^^]-5-docosene,15- 
methyloctacyclo[8.8.0.l2'^.l*'^.l^^-'ll'3-^^0''^0'^-^']-5-docosene, 15- 
ethyloctacyclo[8.8.0.l2'^l^'ll'^'^«.l'3'^^03'S.0^''^^]-5-docosene, 
pentacyclo[6.6.1.1^'^0^'l0^-^^]-4-hexadecene, 1,3- 
dimethylpentacyclo[6.6.1.1^'^0^'l0^'^^]-4-hexadecene, 1,6- 
dimethylpentacyclo[6.6.1.1^'^.0^'l0^'^^]-4-hexadecene, 15,16- 
dimethylpentacyclo[6.6.1.1^'^.0^'''.0^'^'^]-4-hexadecene, 
pentacyclo[6.5.1.1^'^0^''^.0^''^]-4-pentadecene, 1,3- 
dimethylpentacyclo[6.5. 1 . 1 ^ ^0^'l0^'^^]-4-pentadecene, 1 ,6- 
dimethylpentacyclo[6.5.1 . l^'^0^'^0^-'^]-4-pentadecene, 14,15- 
dimethylpentacyclo[6.5.1.1^'^.0^'^.0'''^]-4-pentadecene, 
heptacyclo[8.7.0.1^'^l^'ll''^l0''l0''''']-5-eicosene, 

heptacyclo[8.8.0.l2'^.l4-ll'-^l03-^0'2-^^]-5-heneicosene,tricyclo[4.3.0.l2'^]-3- 
decene, 2-methyltricyclo[4.3.0. 1 ^'^]-3-decene, 5-methyltricyclo[4.3.0. 1 ^'^]-3- 
decene, tricyclo[4.4.0.1^'^]-3-undecene, 10-metliyltricyclo[4.4.0.1^'^]-3- 
undecene, pentacyclo[6.5.1.1^'^.0^''.0^''^]-4,10-pentadecadiene, 
pentacyclo[4.7.0. l^-lO^''^ 1 ^'^^l-S-pentadecene, methyl-substituted 
pentacyclo[4.7.0. l^'^O^'^l l^-^^]-3-pentadecene, 
heptacyclo[7.8.0. 1'-^O^'l 1 ^*'-'lO^ '-^^ 1 ^2'>']-4-eicosene, 

nonacyc]o[9. 10.1 . l^'^.O^'^.O^'^o 0^^'2\ 1 i i^.iSj.g.p^^^^^^^^^^^ trimethyl- 
substituted nonacyclo[9. 1 0. 1 . l^'lO^'^O''^" O^''"' . 1 ^ 3.20 oi4,i9 j ^^M^s.^^j^t^coscne, 
5-phenyl-bicyclo[2.2. l]hept-2-ene, 5-metliyl-5-phenyl-bicyclo[2.2. l]hept-2- 
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ene, 5-benzyl-bicyclo[2.2.1]hept-2-ene, 5-tolyl-bicyclo[2.2.1]hept-2-ene, 5- 
ethylphenyl-bicyclo[2.2.1)hept-2-ene, 5-isopropylphenyl-bicyclo[2.2.1]hept-2- 
ene, 1 ,4-methano- 1 , 1 a,4,4a-tetrahydrofluorene, 1 ,4-metliano- 1 ,4,4a,5, 1 0, 1 Oa- 
hexahydroanthracene, cyclopentadiene-acenaphthylene adduct, 5-(a-naphthyl)- 
bicyc]o[2.2.1]hept-2-ene, 5-(acetoracenyl)-bicyclo-[2.2.1]hept-2-ene, etc. 

As the a-olefin, preferred are, including ethylene, an a-olefin 
having 3 to 20 carbon atoms such as propylene, 1-butene, 4-methyl-l-pentene, 
1-hexene, 1-octene, 1-decene, 1-dodecene, 1-tetradecene, 1-hexadecene, 1- 
octadecene, l-eicosene^ etc. 

An addition polymer with a polyolefin having a cychc olefin 
component is a copolymer containing the above-mentioned cyclic olefin 
component and the ethylene type component as essential components, but in 
addition to the above components, an unsaturated monomer component 
capable of copolymerizing v^ith these may be further copolymerized. As the 
other unsaturated monomer capable of copolymerizing at tliis time, there may 
be mentioned a cyclic diene compound such as dicyclopentadiene, etc. 

The laminated plastic molded body of the present invention 
according to the above-mentioned constitution can be molded by the same 
molding means as the molding of the conventional laminated plastic molded 
body of the poly (ethylene terephthalate) resin layer and the other thermoplastic 
resin layer, i.e., by an injection molding or a coextrusion molding, etc. Also, 
it may be a secondary molded body v^hich utilizes the primary molded body 
molded by these molding means. 

For example, v^hen a laminated plastic molded body being a hollow 
container is to be made, a parison previously molded by a direct blow molding, 
or an injection molding or coextrusion molding, etc, is subjected to a secondary 
molding such as a blow molding or a biaxial drawing blow molding, etc., 
thereby molding can be carried out. It is preferred to make a hollow container 
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comprising a laminated plastic molded body by a biaxial drawing blow 
molding since more preferred mechanical properties could be obtained. 

Also, when a cylindrical shaped body which constitutes a tube 
container body portion is to be prepared, a predetermined laminated plastic 
sheet obtained by a coextrusion molding is further subjected to molding of the 
tube container body portion so that it is rounded off into a cylindrical shape. 

BRIEF DESCRIPTION OF DRAWINGS 
Fig. 1 is a front view showing schematic shape of a container 
comprising a multi-layer laminated plastic molded body molded in Example 1. 

BEST MODE FOR CARRYING OUT THE INVENTION 
In the following, specific constitution of the laminated plastic 

molded body of the present invention will be explained by referring to 

preparation examples, and barrier properties, etc. against humidity of said 

laminated plastic molded body are also explained. 

Example 1 

A poly(ethylene terephthalate) resin (available from Nippon Unipet 
Co., Ltd.: RT-543SR) was used as a resin for forming a resin layer A, and a 
polyolefin type resin (available from Mitsui Kagaku Co., Ltd.: APEL) 
comprising a copolymer of a cyclic olefin component which is 
tetracyclo[4.4.0.1^'^.l'^'^^]-3-dodecene or a derivative thereof and an a-olefin 
was used as a resin for forming a resin layer B, a parison having a bottom 
comprising a five-layered structure of a resin layer A (First layer)-a resin layer 
B (Second layer)-a resin layer A (Third layer)-a resin layer B (Fourth layer)-a 
resin layer A (Fifth layer) with a lengtli of 10 cm (including a bottle-neck 
portion) and a weight of 32 g (Resin A: 28.8 g, Resin B: 3.2 g) was prepared 
by the injection molding. 
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Incidentally, an injection molding temperature of the resin A was 
made 285''C and an injection molding temperature of the resin B was made 
220°C to 240°C, layer thicknesses of the first layer, the third layer and the fifth 
layer were made equal and layer thicknesses of the second layer and tlie fourth 
layer were made equal, respectively. 

Then, the above-mentioned parison having the bottom was 
subjected to biaxial drawing blow molding in a mold for blow molding to 
obtain a container comprising a multi-layer laminated plastic molded body and 
having a volume of 500 ml, a height of 20 cm, and a diameter at the center 
portion in the lengthwise direction at the center of the body portion for 
adhering a label of 6.7 cm with an outhne shape shown in Fig. 1. 
Comparative example 1 

A parison having a bottom and made of a poly(ethylene 
terephthalate) resin (available from Nippon Unipet Co., Ltd.: RT-543SR) with a 
weight of 32 g was molded by an injection molding, and then, said parison was 
subjected to biaxial drawing blow molding in the same manner as in Example 1 
to obtain a plastic container having a volume of 500 ml for comparison. 
<Experiment 1> 

Water transmission amounts (g) of the respective plastic containers 
obtained in the above-mentioned Example 1 and Comparative example 1 were 
measured by filling calcium carbonate for measuring water content in the 
respective containers under atmosphere of 40''C and 75%RH. The results are 
shown in the following Table 1 . 
Table 1 



Number of days 
allowed to stand 


1 


7 


14 


28 


45 


84 


Example 1 


0.032 


0.19 


0.368 


0.668 


1.06 


1.96 


Comparative 
example 1 


0.05 


0.37 


0.702 


1.348 


2.154 


4.03 
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Example 2 

A poly (ethylene terephthalate) resin (available from Nippon Unipet 
Co., Ltd.: RT-543SR) was used as a resin for forming a resin layer A, and a 
polyolefin type resin (available from Mitsui Kagaku Co., Ltd.: APEL) 
comprising a copolymer of a cyclic olefin component which is 
tetracyclo[4.4.0.1^'^l^'^^]-3-dodecene or a derivative thereof and an a-olefm 
was used as a resin for forming a resin layer B, a parison having a bottom 
comprising a five-layered structure of a resin layer A (First layer)-a resin layer 
B (Second layer)-a resin layer A (Third layer)-a resin layer B (Fourth layer)-a 
resin layer A (Fifth layer) with a length of 60 mm (including a bottle-neck 
portion) and a weight of 13.1 g (Resin A: 1 1.53 g, Resin B: 1.57 g) was 
prepared by tlie injection molding. 

Incidentally, an injection molding temperature of the resin A was 
made 290°C and an injection molding temperature of the resin B was made 
220°C to 240°C, layer thicknesses of the first layer, the third layer and the fifth 
layer were made equal and layer thicknesses of the second layer and the fourth 
layer were made equal, respectively. 

Then, the above-mentioned parison having a bottom was subjected 
to biaxial drawing blow molding in a mold for blow molding to obtain a 
container comprising a multi-layer laminated plastic molded body 
corresponding to No. 5 standard bottle having a volume of 50 ml. 
Example 3 

A poly(ethylene terephthalate) resin (available from Nippon Unipet 
Co., Ltd.: RT-543SR) was used as a resin for forming a resin layer A, and a 
polyolefin type resin (available from Mitsui Kagaku Co., Ltd.: APEL) 
comprising a copolymer of a cyclic olefin component which is 
tetracyclo[4.4.0.1^'^.l^'^^]-3-dodecene or a derivative thereof and an a-olefin 
was used as a resin for forming a resin layer B, a parison having a bottom 
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comprising a three-layered structure of a resin layer A (First layer)-a resin 
layer B (Second layer)-a resin layer A (Third layer) with a length of 60 mm 
(including a bottle-neck portion) and a weight of 12.9 g (Resin A: 10.54 g. 
Resin B: 2.45 g) was prepared by the injection molding. 

Incidentally, an injection molding temperature of the resin A was 
made 290°C and an injection molding temperature of the resin B was made 
220°C to 240°C, layer thicknesses of the first layer, die third layer and the fifth 
layer were made equal and layer tliicknesses of the second layer and the fourth 
layer were made equal, respectively. 

Then, the above-mentioned parison having the bottom was 
subjected to biaxial drawing blow molding in a mold for blow molding to 
obtain a container comprising a multi-layer laminated plastic molded body 
corresponding to No. 5 standard bottle having a volume of 50 ml. 
Comparative example 2 

A parison having a bottom and made of a poly(ethylene 
terephthalate) resin (available from Nippon Unipet Co., Ltd.: RT-543SR) with 
a weight of 13.8 g was molded by an injection molding, and then, said parison 
was subjected to biaxial drawing blow molding in the same manner as in 
Example 2 to obtain a plastic container corresponding to No. 5 standard bottle 
having a volume of 50 ml. 
<Experiment 2> 

Water transmission amounts (g) of the respective plastic containers 
obtained in the above-mentioned Example 2, Example 3 and Comparative 
example 2 were measured by filling calcium carbonate for measuring water 
content in the respective containers under atmosphere of 40°C and 75%RH. 
The results are shown in tlie following Table 2. 
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Table 2 



XT 1 r 1 

Number of days 
allowed to stand 


7 


14 


21 


35 


84 


Example 2 


0.026 


0.039 


0.057 


0.086 


0.169 


Example 3 


0.021 


0.029 


0.040 


0.056 


0.107 


Comparative 
example 2 


0.062 


0.103 


0.160 


0.250 


0.503 



Comparative example 3 

A parison having a bottom and made of a polyolefin type resin 
(available from Mitsui Kagaku Co., Ltd.: APEL) which comprises a copolymer 
of a cyclic olefin component which is tetracyclo[4.4.0.1^'^.l'^'^°]-3-dodecene or 
a derivative thereof and an a-olefin with a weight of 8.9 g was molded by an 
injection molding, and then, said parison was subjected to biaxial drawing 
blow molding in the same manner as in Example 2 to obtain a plastic container 
for comparison corresponding to No. 5 standard bottle having a volume of 
50 ml. 

<Experiment 3> 

Oxygen transmission amounts (cc/day- Bottle) of the respective 
plastic containers obtained in the above-mentioned Example 2 to Example 3 
and Comparative example 2 to Comparative example 3 were measured by each 
setting the atmosphere at the outside said plastic containers to 23°C and 
55%RH and the atmosphere in the respective plastic containers to 23 °C and 
100%RH. The obtained results are shown in the following Table 3 with an 
oxygen transmission coefficient (cc- mm/m^- day- atm) calculated from the 
oxygen transmission amount. Incidentally, a thickness (mm) of the plastic 
container is an average value of the trunk portion from the bottleneck portion 
of said plastic container to the grounded portion. 
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Table 3 



No. 


Oxygen transmission 
amount 


Oxygen transmission 
coefficient 


Thickness 


Example 2 


0.004 


3.2 


1.18 


Example 3 


0.005 


4.2 


1.25 


Comparative 
example 2 


0.003 


2.5 


1.22 


Comparative 
example 3 


0.029 


18.8 


0.958 



Comparative example 4 

A plastic container corresponding to No. 5 standard bottle having a 
volume of 50 ml for comparison was obtained from a polypropylene resin 
(available from Grand Polymer Co., Ltd.: IB Y009 (transparent grade)) in the 
same manner as in Comparative example 3. 
<Experiment 4> 

Transparency (Heize degree) at the trunk portion of the respective 
plastic containers obtained in the above-mentioned Example 2 to Example 3 
and Comparative example 2 to Comparative example 4 were measured by 
utihzing SQ-300H NDH sensor manufactured by Nippon Denshoku Kogyo Co., 
Ltd. The obtained results are shown in the following Table 4 with thicknesses 
at the measured portion of the respective plastic containers. Incidentally, the 
thickness (mm) at the measured portion of the respective plastic containers is 
an average value at the four portions around the measured portion (hght flux 
portion: <^12 mm) of the Heize degree. 
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Table 4 



No. 


Heize degree 


Thickness 


Example 2 


4.94 


1.31 


Example 3 


z.yy 




Comparative 
example 2 


2.29 


1.11 


Comparative 
example 3 


1.04 


1.02 


Comparative 
example 4 


14.9 


1.15 



INDUSTRIAL APPLICABILITY 

According to the present invention, a laminated plastic molded body 
having an excellent transparency and oxygen barrier properties provided by the 
resin layer A and a high degree of moisture permeability resistance provided 
by the resin layer B can be provided. 

Also, the polyolefin resin layer (resin layer B) containing a cyclic 
olefin component which is poor in stress characteristics is interposed betv^een 
the resin layers A and it does not become surface layers at the outside and 
inside of the laminated plastic molded body so that the problem based on it can 
be avoided. That is, a problem of resistance to a vegetable type or mineral 
type oils or greases, particularly when the plastic molded material itself has a 
residual stress, adhesion of oils, etc. to the container, at the tope of fingers 
causes crazing or cracking, can be avoided. 

Moreover, the laminated plastic molded body according to the 
present invention is cutting down an amount of the used polyolefin resin 
containing a cyclic olefin component which is expensive in a cost of starting 
materials by the laminated structure of two kinds of resin layers, so that it is 
economically advantageous whereby it can be used in the field of general use. 
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From the reasons as mentioned above, the laminated plastic molded 
body according to the present invention can be made a transparent container 
having extremely excellent preservation properties by making an container 
particularly for containing chemicals or cosmetics containing a component a 
function of which is lowered by hygroscopicity. 
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CLAIMS 

1 . A laminated plastic molded body being a three-layered or five- 
layered laminated plastic molded body in which a resin layer A and a resin 
layer B are laminated alternately, and the resin layer A is a poly(ethylene 
terephthalate) resin layer, and the resin layer B interposed between said resin 
layers A is a polyolefin resin layer having a cyclic olefin component. 

2. A laminated plastic molded body according to Claim 1, wherein the 
total weight of the poly(ethylene terephthalate) resin constituting the resin 
layer A is 95 to 55% by weight and the total weight of the polyolefin resin 
layer having the cyclic olefin component constituting the resin layer B is 5 to 
45% by weight. 

3. A laminated plastic molded body according to Claim 1 or 2, 
wherein said laminated plastic molded body is a plastic container comprising a 
hollow biaxial drawing blow molded body. 

4. A laminated plastic molded body according to any one of Claims 1 
to 3, wherein said plastic molded body is a plastic container comprising a 
hollow blow molded body. 

5. A laminated plastic molded body according to any one of Claims 1 
to 4, wherein said plastic molded body is a cylindrical body constituting a 
trunk portion of a tube container. 
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ABSTRACT 

The laminated plastic molded body of the present invention 
comprises a three-layered or five-layered laminated plastic molded body in 
which a resin layer A and a resin layer B are laminated alternately, and the 
resin layer A is a poly(ethylene terephthalate) resin layer, and the resin layer B 
interposed between said resin layers A is a polyolefin resin layer having a 
cyclic olefin component. Thereby, a laminated plastic molded body for 
general use having high degree of barrier properties to humidity, and yet 
excellent transparency and oxygen barrier properties, and having excellent 
resistant characteristics to vegetable type or mineral type oils or greases can be 
provided. 
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I verily believe I am the original, first and sole inventor (if only one name 
is listed below) or an original, first and joint inventor (if plural names are 
listed below) of the subject matter which is claimed and for which a patent is 

sought, namely the invention entitled: 

LAMINATED PLASTIC jXPLDED BODY 

described and claimed in international application number PCT/JPOO/03059 

filed May 12, 2000 ^ ^ 

I have reviewed and understand the contents of the above- identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknov/ledge the duty to disclose to the Office all information knov;n to me 
to be material to patentability as defined in Title 37, Code of Federal Regulations 
§1.56. Under Title 35; U.S. Code §119, the priority benefits of the following 
foreign application (s) filed v/ithin one year prior to my international application 
are hereby claimed : 

Japanese Patent implication No. 11-131,123 filed jy^y 12, 1999 



The following application (s) for patent or inventor's certificate on this 
invention were filed in countries foreign to the United States of America either 
(a) more than one year prior to my international application, or (b) before the 
filing date of the above-named foreign priority application (s) : 

I hereby appoint the following as .my attorneys of record with full power of 
substitution and revocation to prosecute this application and to transact all 
business in the Patent Office: 

James A. Oliff, Reg. No. 277a2S;-:a^Iiam P. Berridge, Reg, No. 30,024; 
O Kirk M. Hudson, Reg. N o. 27.562; T homas J. Pardini, Reg. No . 30.411: 

Edward P. Walker, Reg. No,^3M50ijlobert A. Miller, Reg. No ^32,771;_ 
Mario A. Costantino, Reg. No^j 3^65: an d Caroline D. Dennison, Reg. No. 34,494. 



ALL CORRESPONDENCE IN CONNECTION WITH THIS APPLICATION SHOULD BE SENT TO Q LIFF & BERK BDGE, 
PT C. P.O. ROX 19928. ALEXANDRIA, VIRGINIA 22320, TELEPHONE (703) 836- 6400. " 

I hereby declare that I have reviewed and understand the contents of this 
Declaration, and that all statements made herein of my o\.\7n knowledge are true and 
that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued 
thereon . 



Typewritten Full Name 
of Sol 



e or First Inventor ^ av-^••h r^ ^^^^ £)TA 

Given >^Tafne>^ Middle Initial Fa' 




Inventor's Signature 

Date of Signature ^eioruary Z J , 2mr 



Residence Isehara City, Kanagawa Pref . , Japan 

City State or Province uoun t r y 

Citizenship Japanese 

Post Office Address c/o YOSHINO KQGYOSHO CO,, LID. FUNDAmN'i'AL TECHNOlDGy^ 

(insert compiece mauing RESEARCH CENTER, 380 Sannomiva , Isehara-shi,- Kanagawa 259-1103, 

address, including country) 

Japan 

Note to Inventor; Please sicfn najne on line 2 exactly as it appears in line 1 and 
insert the actual date of signing on line 3, 

IF THERE IS MORE THA>T ONE I2MVEHT0R USE PAGE 2 AND PLACE 'm "X" HERE □ 



Typewritten Full Name M^p^-ho SUZUKI 
oi Sole or First Inventor ' 



A or yoie or tirst xnvenT^or 

h\ Given Name^ 

P Invent or *-s >S%r^t^re | :^ ^i^^AJlM^ 



a 

Mxddle Initial Eamiiy Name 




Date of Signature ' " ' i^'ePruary 27, 2QQ1 ^ . 

Residence _Isehara CitVe_ ^ Kamgawa Pref , , Japan vTT^Vl 

City^ state or- Province Country 

Citizenship ^^P^^ 

Post Office Address c/o YOSHINO KQCTOSHQ CO. , LTD, FUlSlDAMENTAL TECHNOLOGY & 

address "inciudinrcou^^^ RESEARCH CENTER, 380 Sanncmiya, Isehara-shi Kanagawa 259-1L03 

Typewritten Full Name ^ka^^ * ^t.^. 

oi Joint Inventor J^ln y^^i ^ r-^^B 

liiven ^Name ixiiaaie initial i^'amiiy Name 

Inventor's Signature ^TtU/n J^nAA^ CLA-e 

Date of Signature . February 27, 2001 —-ftQ \ y 

Residence ^^hara S^^^^ — — — ^^anagawa Pref , , Jap an Or' \^ 

(jir^ State or province ' country 

Citizenship Japanese 

Post Office Address c/o YOSHINO KOGYOSHO CO, , LTD. FUNDAMENTM j TECHNOLOGY & 

(Insert complete mall i no . TT" ~ ! : ; 

address, including country) RESEARCH CENTER, 380 Sanncmxya, Isehara-shi , Kanagawa 25 9-1103, 

Typewritten Full Name Japan 
:|or Joint Inventor . 

^^Inventor's Signature 
;^^Date of Signature 

3 ^Residence 

City State or Jr^rovmce Country 
I^^Citizenship 



uiven Name 


iviiaaie initial 


Family Name 





Post Office Address 
(Insert complete mailing 
address, including country) 



Typewritten Full Name 
.:iDt Joint Inventor 

^Inventor's Signature 
SjDate of Signature 

;Slesidence 

'^^^ UTEy brate or Province " Country 

-^Citizenship 



(jxven Name 


Miaoie Initial 


Family Name 





Post Office Address 
(Insert complete mailing 
address, including country) 

Typewritten Full Name 
or Joint Inventor 

Inventor ' s Signature 
Date of Signature 

Residence ^ 

City ti-cace or jr'rovmce ~ Country 

Citizenship . 

Post Office Address 

(Insert complete mailing ~~ ~~~ ~ — ~" 

address, including country) 

Typewritten Full Name 
or Joint Inventor 



uiven Name 


Miaaie initial 


i^'amiiy Name 





biven Mama 


Miaaie initial 


Family Name 





Inventor's Signature 
Date of Signature 

Residence ^ ^ 

City titate or province ~~ country 

Citizenship 



Post Office Address 

(Insert complete mailing 
address, including country) 



